Synthesis of an apionucleoside family and discovery of a prodrug with anti-HIV activity.
We report the synthesis of a family of D- and L-furano-D-apionucleosides, their 3'-deoxy, as well as their 2',3'-dideoxy analogues with thymine and adenine nucleobases. Single carbon homologation of 1,2-O-isopropylidene-D-glycero-tetrafuranos-3-ulose (15) and optimized glycosylation conditions involving microwave irradiation were key to the successful synthesis of the target compounds. While all target nucleosides failed to show significant antiviral activity, we demonstrated that the triphosphate of 2',3'-deoxy-D-apio-D-furanoadenosine (1), in contrast to that of its D-apio-L-furanose epimer 2, was readily incorporated into a DNA template by HIV reverse transcriptase to act as a DNA chain terminator. This led us to convert adenine derivative 1 into two phosphoramidate prodrugs. ProTide 9b was found active against HIV-1 and HIV-2 (EC50 = 0.5-1.5 μM), indicating that the lack of activity of the parent nucleoside, and possibly also other members of the D-apio-D-furanose nucleoside family must be sought in the inefficient cellular conversion to the monophosphate.